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FIG. 1A 

frd3-lcDNA.seq Length: 1868 March 29, 2001 12:57 
Type: N Check: 5408 



X 


A a ATA ATPPP 




X X AVjA X 


TP 1 A PTP A TT^ A 
X LAt X \-*J\ X Ln 


V- X /iL. X LA Itl 


D x 




1 uriU X AU X X J\ 


•"PAT A APPCTT* 
Iril iiuf-ivjL.vj X X 




APAPaPAPrprp 
/\Vjr/\VjAiw J\\j X X 


XUX 




A ApA rnr^rp a rpr"' 


acggaaac eg 


/Y 4*" /Y rr» 4~ 4~ 4" 

gugacgauc u 


ugc uacggcg 


1D1 


-a —i ^ f~x r~\ /—» -a ;a 

aagaayCCaa 




cy llqlculc 


sa 2a 2a /^r2a 4— 4~ 4- -a, ia 

aaayaLULaa 


yacaLyuaut 




cayuagygac 


aCaaCCyyyC 


yr -as /-* --s /— «■ 4— 4~ yi 4- 

yayayattcu 


aggcaccgcg 


u uuccagcag 






— * s-y* /~y 4** y^y^t 4** r*r 4- 

ag ccyc tya u 


-^i y» ^ -—X 4~ y« yr 4™ 4-* 

ccaaucgacc 


/—i 4* yt 4— y-Y 1 4-* 4- /y — > 

c tctyac tga 


4— T\ y-Y y— < 4— 4— 4— 4— 

caccyctcct 


Jul 


gtcgggcgtx 


^aggagcggu 


ucayc uagcg 


gegge eggag 


4^ y«* «^ v*< 

tuCCCauLyC 




4~ f-x 4"~ 4™ y~Y ^ ^ 4~ 

CaLaUUCaaL 


caayCLtcua 


/»a — ^ 4— 4~ — i rt/»ra 4** 

yaaLLacyat 


^— \ 4~ 4~ /■« /—i y-Y y*i 4~ 4— 

autcccactu 


gugagee uca 


41 UX 


CaaCutCaut 


4— y~< 4— /y/t ^» yr y>r 

cguggcagag 


gaagacacga 


eggagaagau 


gaaagaagaa 


41 D X 


yCaaaCaaay 


y-« /— < — ^ 4~ 4~ /t4~ 

CCaaUCLLy L 


ccauycayaa 


actatacccy 


4— 4~ -r^ jy "^4-4~ 

LucaayaLtc 


DUX 


4- 4~ 4— y~Y" y-Y" *~\ y~Y 

L. LLyyaaaay 


s-v/t 4" 4~ 4— y* 4— 4~ 

yycauLLCuu 


caccuacaay 


caacyacacc 


aaccagccac 


DDI 


ayCaaCCLCC 


ay CLCCyyaC 


acaaay ucaa 


auaycyyaaa 


caaa L-Cgaau 


DUX 


a sa 2a a sa it/t sa /"T2a 

aaaaayyayd 


ay cty y attaL 


4- -a /"Tsa sa sa f~x t~* sa 
UcAyctcJ.v_.Cty La 


4— /—i -n /-y — * rr 4- —a 

LC-aaCay C t.ci 


4— y*Y" ra 4— y—1 4~ 4- /~T C*r ST 

LyaLCtcyyy 


D D X 




f~xt~r f~* 4— 4- /"y-4- /-<r/-i 

yytcu Lyuyc 


ctcty C L-Ct L. L. L. L 


uuuyaLL u-L.t- 


2a /*f *^ t~ ^» 2a s 2a r*r 4^~ 
cty L- LLaaay U 


701 


tgcttctagg 


cgtcatggga 


gtgaaaccaa 


attcaccaat 


gttatcacca 


751 


gcacacaagt 


acttgagcat 


acgagctttg 


ggggctcctg 


cattgettet 


801 


atctcttgct 


atgcaaggca 


tctttcgtgg 


attcaaggac 


accaaaactc 


851 


ctctctttgc 


cactgtcgta 


gcagatgtta 


tcaacatagt 


tctcgacccc 


901 


atcttcattt 


ttgtgcttcg 


tctagggatc 


atcggtgcag 


ccattgccca 


951 


tgtcatttct 


cagtacttca 


tgactctaat 


attgttcgtc 


ttcctcgcaa 


1001 


agaaagttaa 


tttgattcca 


ccaaacttcg 


gggatttgea 


gtttggaagg 


1051 


ttccttaaaa 


atgggctact 


attgctggcg 


aggaccatag 


cagtgacgtt 


1101 


ttgtcagacc 


ttagcagcag 


caatggegge 


gcggctgggt 


acaacaccaa 



) 



) 
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1151 


tggctgcttt 


tcagatttgt 


ttacaagtat 


ggttaacttc 


ttctcttctc 


1201 


aatgatggtc 


ttgccgttgc 


tggtcaggcg 


attctggctt 


gttcgtttgc 


1251 


tgagaaggac 


tataacaaag 


tgactgctgt 


tgcatcccgt 


gttctacaga 


1301 


tgggttttgt 


gttaggactt 


ggactgtccg 


tttttgttgg 


actaggtctc 


1351 


tactttggtg 


ccggagtttt 


ctccaaggac 


cctgctgtta 


ttcacctcat 


1401 


ggccatcgga 


ataccgttta 


tagcagcaac 


gcagccaata 


aactctctcg 


1451 


cctttgtatt 


ggatggagtc 


aattttggag 


catctgattt 


tgcttacact 


1501 


gcatactcca 


tcrcftcfCfCfaQt 


crcfccrcfccata 


a err* a t~ t" cican 






ta tgy caaag 


accaatggtt 


tcataggaat 


atggatagct 


cttacaatct 


1601 


atatggctct 


ccgggctatt 


actggaattg 


ccaggatggc 


gacaggaact 


1651 


ggaccgtgga 


ggttcttgcg 


tggacgatca 


tcctcttcat 


cttcctagGA 


1701 


CTTAGTTTAT 


TTATAACGAG 


TTGCATCTCT 


TCTTCCTTCT 


TCGTTTTTGT 


1751 


TTATGGTTCT 


TGTGTTTGTT 


TTTCAACATT 


TTGTTCGAGA 


GACCGTTATC 


1801 


ATATTATCAG 


TTTCACATAA 


ATAATGCATA 


TTTTTAAGTC 


ATTAAAATAA 


1851 


AAAAAAAAAA 


AAAAAAAA 









) 
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FIG. 2A 



f rd3-2cDNA. seq Length: 1867 March 29,2001 12:57 Type: N 
Check: 3343 



1 


AAATAATCCC 


CTCTAAACTC 


TCCTAGATAC 


TCACTCATCA 


CTACTCATCT 


51 


CAAGTTCACG 


TGACTACTTA 


TATAAGCGTT 


GACTACATAA 


AGAGACAGTT 


101 


ACAGAGGAAA 


AAGATCTATG 


acggaaactg 


gtgatgatct 


tgctacggtg 


151 


aagaagccaa 


tcccatttct 


cgttatcttc 


aaagatttaa 


gacatgtatt 


201 


cagtagggac 


acaactgggc 


gagagattct 


aggcatcgcg 


tttccagcag 


251 


ctttggcttt 


agctgctgat 


ccaatcgctt 


ctctgattga 


taccgctttt 


301 


gtcgggcgtt 


taggagcggt 


tcagctagcg 


gcggttggag 


tttccattgc 


351 


catattcaat 


caagcttcta 


gaattacgat 


attcccactt 


gtgagcctca 


401 


caacttcatt 


tgtggcagag 


gaagacacga 


tggagaagat 


gaaagaagaa 


451 


gcaaacaaag 


ccaatcttgt 


tcatgcagaa 


actatacttg 


ttcaagattc 


501 


tttggaaaag 


ggcatttctt 


cacctacaag 


taacgatacc 


aaccagccac 


551 


agcaacctcc 


agctccggat 


acaaagtcaa 


atagcggaaa 


caaatcgaat 


601 


aaaaaggaga 


agaggaccat 


tagaacagca 


tcaacagcta 


tgatcttggg 


651 


gttaatcctt 


ggccttgtgc 


aagctatttt 


cttgattttc 


agttcaaagt 


701 


tgcttctagg 


cgtcatggga 


gtgaaaccaa 


attcaccaat 


gttatcacca 


751 


gcacacaagt 


acttgagcat 


acgagctttg 


ggggctcctg 


cattgcttct 


801 


atctcttgct 


atgcaaggca 


tctttcgtgg 


attcaaggac 


accaaaactc 


851 


ctctctttgc 


cactgtcgta 


gcagatgtta 


tcaacatagt 


tctcgacccc 


901 


atcttcattt 


ttgtgcttcg 


tctagggatc 


atcggtgcag 


ccattgccca 


951 


tgtcatttct 


cagtacttca 


tgactctaat 


attgttcgtc 


ttcctcgcaa 


1001 


agaaagttaa 


tttgattcca 


ccaaacttcg 


gggatttgca 


gtttggaagg 


1051 


ttccttaaaa 


atgggctact 


attgctggcg 


aggaccatag 


cagtgacgtt 


1101 


ttgtcagacc 


ttagcagcag 


caatggcggc 


gcggctgggt 


acaacaccaa 
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1151 


tggctgtttt 


cagatttgtt 


tacaagtatg 


gttaacttct 


tctcttctca 


1201 


atgatggtct 


tgccgttgct 


ggtcaggcga 


ttctggcttg 


ttcgtttgct 


1251 


gagaaggact 


ataacaaagt 


gactgctgtt 


gcatcccgtg 


ttctacagat 


1301 


gggttttgtg 


ttaggacttg 


gactgtccgt 


ttttgttgga 


ctaggtctct 


1351 


actttggtgc 


cggagttttc 


tccaaggacc 


ctgctgttat 


tcacctcatg 


1401 


gccatcggaa 


taccgtttat 


agcagcaacg 


cagccaataa 


actctctcgc 


1451 


ctttgtattg 


gatggagtca 


attttggagc 


atctgatttt 


gcttacactg 


1501 


catactccat 


ggtgggagtg 


gcggccataa 


gcattgcagc 


agtaatatat 


1551 


atggcaaaga 


ccaatggttt 


cataggaata 


tggatagctc 


ttacaatcta 


1601 


tatggctctc 


cgggctatta 


ctggaattgc 


caggatggcg 


acaggaactg 


1651 


gaccgtggag 


gttcttgcgt 


ggacgatcat 


cctcttcatc 


ttcctagGAC 


1701 


TTAGTTTATT 


TATAACGAGT 


TGCATCTCTT 


CTTCCTTCTT 


CGTTTTTGTT 


1751 


TATGGTTCTT 


GTGTTTGTTT 


TTCAACATTT 


TGTTCGAGAG 


ACCGTTATCA 


1801 


TATTATCAGT 


TTCACATAAA 


TAATGCATAT 


TTTTAAGTCA 


TTAAAATAAA 


1851 


AAAAAAAAAA 


AAAAAAA 









1 
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FIG.3A 

manlcDNA.seq Length: 1950 March 29, 2001 12:56 Type: N Check: 2367 



1 

1 


AAATAATCCC 


CTCTAAACTC 


TCCTAGATAC 


TCACTGATCA 


CTACTCATCT 


51 


CAAGTTCACG 


TGACTACTTA 


TATAAGCGTT 


GACTACATAA 


AGAGACAGTT 


101 


ACAGAGGAAA 


AAGATCTATG 


acggaaactg gtgatgatct 


tgctacggtg 


151 


aagaagccaa 


tcccatttct 


cgttatcttc 


aaagatttaa 


gacatgtatt 


201 


cagtagggac 


acaactgggc 


gagagattct 


aggcatcgcg 


tttccagcag 


251 


ctttggcttt 


agctgctgat 


ccaatcgctt 


ctctgattga 


taccgctttt 


301 


gtcgggcgtt taggagcggt tcagctagcg gcggttggag tttccattgc 


351 


catattcaat 


caagcttcta 


gaattacgat 


attcccactt 


gtgagcc tea 


401 


caacttcatt 


tgtggcagag gaagacacga tggagaagat 




451 


gcaaacaaag 


ccaatcttgt 


tcatgcagaa 


actatacttg 


1~ t - f" a a n \- 


501 


tttggaaaag 


ggcatttctt 


cacctacaag 


taacgatacc 


c*dv^\^ciyL.^»d\- 


551 


agcaacctcc 


agctccggat 


acaaagtcaa 


atagcggaaa 


caaatcgaat 


601 


aaaaaggaga 


agaggaccat 


tagaacagca 


tcaacagcta 


tgatcttggg 


651 


gttaatcctt 


ggccttgtgc 


aagctatttt 


cttgattttc 


agttcaaagt 


701 


tgcttctagg cgtcatggga gtgaaaccaa attcaccaat 


gttatcacca 


/ol 


gcacacaagt 


acttgagcat 


acgagctttg 


ggggctcctg 


cattgettet 


OD1 
OU1 


atctcttgct 


atgcaaggca 


tctttcgtgg 


attcaaggac 


accaaaactc 


ft i 

■ D3X 


ctctctttgc 


cactgataat 


taagttggta 


acttagatca 


tctttaatga 




tcactctcct 


tacttcttat 


aatattttgc 


cttaatgcgt 


gaaacagtcg 


951 


tagcagatgt 


tatcaacata 


gttctcgacc 


ccatcttcat 


ttttgtgctt 


1001 


cgtctaggga 


tcatcggtgc 


agccattgcc 


catgtcattt 


ctcagtactt 


1051 


catgactcta 


atattgttcg 


tcttcctcgc 


aaagaaagtt 


aatttgattc 


1101 


caccaaactt 


cggggatttg 


cagtttggaa 


ggttccttaa 


aaatgggcta 


1151 


ctattgctgg 


cgaggaccat 


agcagtgacg 


ttttgtcaga 


ccttagcagc 


1201 


agcaatggcg gcgcggctgg gtacaacacc aatggctgct tttcagattt 


1251 


gtttacaagt 


atggttaact 


tcttctcttc 


tcaatgatgg 


tettgeegtt 



1 
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1301 


gctggtcagg 


cgattctggc 


ttgttcgttt 


gctgagaagg 


actataacaa 


1351 


agtgactgct 


gttgcatccc 


gtgttctaca 


gatgggtttt 


gtgttaggac 


1401 


ttggactgtc 


cgtttttgtt 


ggactaggtc 


tctactttgg 


tgccggagtt 


1451 


ttctccaagg 


accctgctgt 


tattcacctc 


atggccatcg 


gaataccgtt 


1501 


tatagcagca 


acgcagccaa 


taaactctct 


cgcctttgta 


ttggatggag 


1551 


tcaattttgg 


agcatctgat 


tttgcttaca 


ctgcatactc 


catggtggga 


1601 


gtggcggcca 


taagcattgc 


agcagtaata 


tatatggcaa 


agaccaatgg 


1651 


tttcatagga 


atatggatag 


ctcttacaat 


ctatatggct 


ctccgggcta 


1701 


ttactggaat 


tgccaggatg 


gcgacaggaa 


ctggaccgtg 


gaggttcttg 


1751 


cgtggacgat 


catcctcttc 


atcttcctag 


GACTTAGTTT 


ATTTATAACG 


1801 


AGTTGCATCT 


CTTCTTCCTT 


CTTCGTTTTT 


GTTTATGGTT 


CTTGTGTTTG 


1851 


TTTTTCAACA 


TTTTGTTCGA 


GAGACCGTTA 


TCATATTATC 


AGTTTCACAT 


1901 


AAATAATGCA 


TATTTTTAAG 


TCATTAAAAT 


AAAAAAAAAA 


AAAAAAAAAA 



) 



7/32 

FIG. 4 

wild typ FRD3 amino acid sequence 

MTETGDDLATVKKP I P FLVI FKDLRHVFSRDTTGR EILGIAFPAAIiAIiAAD 
P IAS L I DT AFVGRLGAVQLAAVGVS IAI F NQAS R I T I F PL VS LTT S FVAEE 
DTMEKMKEEANKANLVHAETILVQDSLEKGISSPTSNDTNQPQQPPAPDTK 
SNS GNKSNKKEKRT I RTAS TAMI LGL I LGLVQAI FL I F S SKLLL GVMG VKP 
NS PMLS PAH KYLS IRALGAPALLLSIiAMQGIFR GFKDTK TPLFATVVADVI 
NI VLDP 1 F I FVL RLG 1 1GAAI AHVI SQYFMTL I L FVFLA KKVNL I P PNFGDL 
QFGRFLK NGLLLLARTI AVTFCQTLAAAMAAR LGTT PMAAFQ I CLQV WLTS S 
LLNDGLAVAGQA1 LACS FAE KDYNKVTAVAS RVL QMGFVLGLGLS VFVGLGL 
YFGAGVFS KDP AVTHLMAIGIPFlAATQPINSLAFVT iDGV NFGASDFAYTAY 
SMVGVAAIS1AAV IYMAKTN GFIGIWIALTIYMALRAITGIA RMATGTGPWR 
FLRGRSSSSSS 

Frd3-1 amino acid sequence 

MTETGDDLATVKKP I P FLVI FKDLRHVFSRDTTGRE ILGI AFPAALALAAD 
P I DS L IDTAFVGRLGAVQLAAVGVS IAI FNQAS R I T I F PLVS LTTS FVAEE 
DTMEKMKEEANKANLVHAET I LVQDSLEKGI S S PTSNDTNQPQQPPAPDTK 
SNSGNKSNKKEKRT I RTAS TAM I LGL I LGLVQA I FL I FS S KLLLGVMGVKP 
NS PMLS PAHKYLS 1 RALGAPALLLS LAMQGI FRGFKDTKTPLFATWADVI 
NI VLDPI FI FVLRLG I IGAAIAHVI SQYFMTLILFVFLAKKVNLI PPNFGDL 
Q FGRFLKNGLLLLART I AVTFCQTLAAAMAARLGTTPMAAFQ I CLQVWLTS S 
LLNDGLAVAGQA1 LACS FAE KDYNKVTAVASRVLQMGFVLGLGL S VF VGLGL 
YFGAGVFS KDPAVI HLMAI G I P Fl AATQP INS LAFVLDGVNFGAS DFAYTAY 
SMVGVAAI S 1AAVI YMAKTNGF I GI W I ALT I YMALRAI TG I ARMATGTGPWR 
FLRGRSSSSSS 

Frd3-2 amino acid sequence 

MTETGDDLATVKKP I PFLVI FKDLRHVFSRDTTGRE I LGI AFPAALALAAD 
P I AS L I DTAFVGRLGAVQLAAVGVS IAI FNQASR I TIF PLVS LTTS FVAEE 
DTMEKMKEEANKANLVHAET I LVQDSLEKGI S S PTSNDTNQPQQP PAPDTK 
SNSGNKSNKKEKRTIRTASTAMILGLI LGLVQAI FL I FSS KLLLGVMGVKP 
NS PMLS PAHKYLS I RALGAPALLLSLAMQGI FRGFKDTKTPLFATWADVI 
NIVLDPIFIFVLRLGI IGAAIAHVI SQYFMTLILFVFLAKKVNLI PPNFGDL 
QFGRFLKNGLLLLART I AVTFCQTLAAAMAARLGTT PMAAFVRFVYKYG 



Manl amino acid sequence 

MTETGDDLATVKKPI PFLVI FKDLRHVFSRDTTGRE I LGI AFPAALALAAD 
P IAS L I DTAFVGRLGAVQLAAVGVS IAI FNQASRITI FPLVSLTTS FVAEE 
DTMEKMKEEANKANLVHAET I L VQDSLEKG I S S PTSNDTNQ PQQ P PAPDTK 
SNSGNKSNKKEKRT I RTASTAM I LGL I LGLVQAI FL I FS S KLLLGVMGVKP 
NS PMLSPAHKYLS 1 RALGAPALLLSLAMQGI FRGFKDTKTPLFATDN 
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frd3-l 


,seq Length: 


5738 March 29, 2001 13:14 Type: 


N Check: 5605 


1 


tttctacata 


tttttgattc 


cattttcata 


agaaaatctt 


cagtatatta 


51 


ttacattcat 


atttattact 


tctttattat 


ttaaagtgat 


cattccaatt 


101 


ttatatatag 


aaaattattt 


atttatttat 


ggcaaggttg 


caacatataa 


151 


aaaaaaagtt 


ggtatacaaa 


caaatatcta 


aaataatccc 


ctctaaactc 


201 


tcctagatac 


tcactcatca 


ctactcatct 


caagttcacg 


tgactactta 


251 


tataagcgtt 


gactacataa 


aggtaagata 


ttctctccac 


atatctcata 


301 


agttctatga 


tttttcttag 


tattgcatat 


atgttctcta 


tcctactagg 


351 


atatatcaac 


acaacataca 


caagttctca 


attgaattag 


aagctcatga 


401 


gtaactataa 


ctgtatatat 


agttaactag 


attacgagta 


agaatgcaat 


451 


tgtaaagcct 


tttaattgaa 


cttcttcttc 


tttttttgat 


aaaaggtttt 


501 


taattaaaaa 


aacaagtaat 


taaccattac 


aagctaggac 


aactaagtca 


551 


tacatgttga 


gagtagtgag 


agagttaagc 


aaaagcttaa 


tctagtcctt 


601 


ttaaaagcta 


acaaacatag 


tagagattat 


aagatgtttg 


gtgtaaataa 


651 


caacaatacc 


cagtttgtac 


atgtgtttag 


aaaatagttt 


ggattatggt 


701 


ctaaaatata 


taaattataa 


gaaagatgat 


gtctaacgat 


tcaacatagc 


751 


aaaagatgat 


gtacacaaat 


gtttttgttt 


tacccatgta 


aaaaaacaga 


801 


acattagttg 


ttaagtttat 


aggtttattt 


tctacattaa 


ttttcacaac 


851 


tttttagtac 


cagaacgcac 


aatcaattaa 


gttttcatct 


tctatatata 


901 


ctgatctaaa 


aatattaata 


taaggtttgg 


gataattcaa 


tttaatcaca 


951 


tcgtttataa 


aaagcggtta 


actctacgat 


aactaaataa 


attgtgttat 


1001 


atgaaaaggg 


gaagtggcaa 


tgtaggtaat 


ggaattgacg 


ttgatggctt 


1051 


gaaaaagatg 


gccttatctt 


gcggaacaaa 


caattacata 


cacgacacgc 


1101 


actatataca 


actcacctgt 


gttggtctct 


gttgccatct 


tttatgttat 



) 
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1151 


t cr fc fc fc t c c era 

Vv VJ Imt t— ■ *— ' V.» V<« VJ 


CtOtCCTGCtt 

V» VJ v>> v^ vj Vrf v»» w 


ectttaaefca 


at"at"t*at"aa1" 

CL LCL L L CL L CLCL L 


t*t*haaartahrr 

l l La clcl yet Ly 


1201 


t* t~r* a 1~ a a a 1" c 

L L L- CL L C4- C*. O. 1— v— 


a r*a cr t* a era a a 

C*. V— QvJ w CLCLCL 


cr r» 1 1* a h 1- h t- 1 

yLL.Lytl.LtL. 


CIC t~ 3. 3. 3. t~ rt3 
y L LCL CLCLCL Ly CL 


3 f"*3 4~ na <"*3 

dLdLydCaCy 


1251 


era i~ r*a t~ a naa 


aaaat~at"at"1" 

CL CLCLCL ' — a. \ — C*. L L 


t~t*ar , ar*t"ai"a 

L- l—CLV_CLL LCI LCL 


y LLOLaLdLL 


<^3 4- 4- 4- 2 4- 4" 
y aC L CadLC L 


1301 


Lay y Lav— l l l 


era a t~ e*efi~ere*i~ 

y CLCL L<v^ y L» L 


3333/*»|-333/~« 

clcl clcl l> LaaaL 


yyLLL LLLUa 


2 *n ^1 ^1 4™ /-1 ^1 

dddCCC lCCC 


J~ ~> ~J -L 




LLLLLL L L ay 


333/^/~'/ w «^* , 'l~ f~*t~* 
CtCLCLL L_L L L L L 


dLCydCdddC 


aacyc uaugc 


1401 

X *± L/ X 


CLO. v- L L L L L CL CL 


a e"a a t*efe»t" r^<~r 
CLV^CLCL Ly l> l L—y 


CLLCLCiy L-ctLy L 


r^fr t~ t- +■ i- 3 rrf- 3 
y l L L t Lay La 


augcuacaac 


1*±3 J- 


tLdLLLt It L 


4-4-4- «a 3 r^/Ti"* <■"■» 
L L LLCLCLLy LL 


l Lctciy ciyy Let 


3 3 3 3 3 /~» 4- 
LCaadddydL 


caaagaLCLL 


X _> \J X 


y y aaLLycty y 


LLL- LCt Ly Laa 


y y cLct LvJaL L-cl 


LddayLaCCa 


4- r*r+- 4- -1 4- 4- 4- 4- 4- 


X ZJ Z. ) X 


t~t~333+*33*'"*3 


L v_*y LLLLLLL 


aaLdLaaLLL 


3 ^ a 3 3 0 /~i *~*g~t 
dLdddUdCCy 
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tctctcgcct 


ttgtattgga 


tggagtcaat 


5151 


tttggagcat 


ctgattttgc 


ttacactgca 


tactccatgg 


tatgcacact 
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5201 


atatatacta 


tgaaatgatt 


aaaattcctt 


tttttttttt 


tgaaatgact 


5251 


taaactttgt 


ctatcttttt 


ttcttgtaat 


ccaattatga 


taaatcaggt 


5301 


gggagtggcg 


gccataagca 


ttgcagcagt 


aatatatatg 


gcaaagacca 


5351 


atggtttcat 


aggaatatgg 


atagctctta 


caatctatat 


ggctctccgg 


5401 


gctattactg 


gaattgccag 


gtatttaaat 


tgggccttta 


ctatagccca 


5451 


ctatagtaga 


agcagtattt 


gactgagtgt 


ttgaatttat 


gcaggatggc 


5501 


gacaggaact 


ggaccgtgga 


ggttcttgcg 


tggacgatca 


tcctcttcat 


5551 


cttcctagga 


cttagtttat 


ttataacgag 


ttgcatctct 


tcttccttct 


5601 


tcgtttttgt 


ttatggttct 


tgtgtttgtt 


tttcaacatt 


ttgttcgaga 


5651 


gaccgttatc 


atattatcag 


tttcacataa 


ataatgcata 


tttttaagtc 


5701 


attaaaatat 


ggagccctct 


gccctcactg 


gcttttc 
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manl.seq Length: 5738 March 29, 2001 13:14 Type: N Check: 5455 



1 

-L 






/-t q *- ±» *- +» af 3 
CaLUtUCaLa 


o na --\ -4— >m 4— 

ayaaaaccuL 


cagtatatta 


51 


ttacattcat 


at t tat tact 


tctttattat 


ttaaaataah 


fa It t* Of 1 a a t~ t- 


101 


' ttatatatag 


aaaattattt 


atttatttat 


cjcrcaacfcrl" t~ a 


v-» Cl CL Cl i«. Ct L. CL CL 


151 


aaaaaaagtt 


ggtatacaaa 


caaatatcta 


aaataat r*r*r* 

****** 1,, V_» V_, V— - 


w »— v— uaaciL. ll 


201 


tcctagatac 


tcactcatca 


ctactcatct 


caaattcaca 


»— y *— i»ci 


251 


tataagcgtt 


gactacataa 


aaqtaacrata 


ttctctccac 


atatctcata 


301 


agttctatga 


tttttcttag 


tattgeatat 


atgttctcta 


tcctactacicr 


351 


atatatcaac 


acaacataca 


caagttctca 


attaaattaa 


a acr o t - r 1 a t* cr a 

**«yv< i— c*. l- y ci 


401 


gtaactataa 


ctgtatatat 


acrttaactaa 


at - 1" a ccs^csf" a 

c*. i— ^ c*. \^ y c*v-j i«» cl 


a era a t" nna a t~ 
cxy dd i— y uad L. 


451 


tgtaaagcct 


tttaattgaa 


cttcttcttc 


tttttttgat 


aaaaocrt" t~ t~ t~ 


501 


taattaaaaa 


aacaagtaat 


taaccattac 


aagctaggac 


aactaagtca 


551 


tacatgttga 


gagtagtgag 


agagttaagc 


aaaagcttaa 


tctagtcctt 


601 


ttaaaagcta 


acaaacatag 


tagagattat 


aagatgtttg 


gtgtaaataa 


651 


caacaatacc 


cagtttgtac 


atgtgtttag 


aaaatagttt 


ggattatggt 


701 


ctaaaatata 


taaattataa 


gaaagatgat 


gtctaacgat 


tcaacatagc 


751 


cl cl cl cl y cl i» y cl i_ 


y (-.CLINCH— CICLCl i— 


erf- t" t" f- f- frt- 1* t- 
y LULL u.y L- l_ l_ 




aaaaaacaga 


801 


acattagttg 


ttaagtttat 


aggtttattt 


tctacattaa 


ttttcacaac 


851 


tttttagtac 


cagaacgcac 


aatcaattaa 


gttttcatct 


tctatatata 


901 


ctgatctaaa 


aatattaata 


taaggtttgg 


gataattcaa 


tttaatcaca 


951 


tcgtttataa 


aaagcggtta 


actctacgat 


aactaaataa 


attgtgttat 


1001 


atgaaaaggg 


gaagtggcaa 


tgtaggtaat 


ggaattgacg 


ttgatggctt 


1051 


gaaaaagatg 


gecttatett 


gcggaacaaa 


caattacata 


cacgacacgc 


1101 


actatataca 


actcacctgt 


gttggtctct 


gttgecatet 


tttatgttat 
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1151 


tgttttccga 


ctgtcgcctt 


cctttaacta 


atattataat 


tttaaagatg 


1201 


ttcataaatc 


acagtagaaa 


gcttgttttt 


gctaaaatga 


acatgacacg 


1251 


gatcatacaa 


aaaatatatt 


ttacactata 


gctatatacc 


gatttaatct 


1301 


taggtacttt 


gaatcgtgct 


aaaactaaac 


ggccttctca 


aaaccctccc 


1351 


tcttttcctc 


cctccctcag 


aaacccctcc 


atcgacaaat 


aacgttatgc 


1401 


aattctctaa 


acaatgctcg 


acaagcatgt 


gtttttagta 


atgctacaac 


1451 


ttatttctct 


tttcaacgtc 


ctaagaggca 


tcaaaaagat 


caaagatctt 


1501 


ggaaccgagg 


tcctatgcaa 


ggaatcatta 


taaagtacca 


tgttattttt 


1551 


ttaaataaca 


tcgttttctt 


aatataattt 


ataaataccg 


ttatttttac 


1601 


cgaaatttca 


tatatatgtc 


agttttatac 


tttgtacgat 


aacgccaaaa 


1651 


actttaatta 


tcgccaaaat 


tgtaaacggt 


attttcgtcg 


tttagttatt 


1701 


taccaaaaat 


aaaatgacga 


ttgcaactta 


tttagttaaa 


atacaaaaaa 


1751 


aaactaatat 


attaattgag 


cggacggaat 


ttttttccaa 


aatcccgatg 


1801 


tgtaaatatg 


agaacgtttc 


gaggataact 


tacaaattaa 


acattaataa 


1851 


aaatgataaa 


gtgtagttag 


gagctaaatt 


gtgatagtaa 


acatctatct 


1901 


ctaatattat 


taaatgaatt 


ataatactat 


tttaatcata 


gtattaaatt 


1951 


tctttaatta 


aaaatataaa 


taatttcaat 


ttaattctat 


accaaattaa 


2001 


cccgaaaata 


ttttatctaa 


catacacaaa 


gacacataaa 


agttttgata 


2051 


actgcctaaa 


aaaataagct 


tttgaattat 


taattagttg 


ttattcaatg 


2101 


ataaaataac 


attatttgtc 


aactagtgaa 


ttccaattac 


gcaaaatgat 


2151 


tcactttttt 


agtggaaaat 


at caaagaaa 


aatcracraacrt 


ttatatcraaa 


2201 


ataaactctt 


tcccactatg 


atgaatacat 


gtaagaaaac 


tttcatgaaa 


2251 


agaaaactta 


tttactcaat 


ataaaaatag 


aagactcttt 


atctttcacg 


2301 


agtaaaagtt 


cacgaaaacc 


atattttcct 


attgattaaa 


gaaatcatag 


2351 


aagttaaaat 


aatcaacaag 


ggcaagccaa 


aaacttctag 


tgtgggattt 


24 01 


acttaataga 


agtatatata 


ttacgatgtt 


tatgcgtacc 


tattttccct 


2451 


caatgagaag 


agaaattcca 


taatattggt 


gtcttaagtt 


tggacggaaa 
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2501 


taaagagcag 


caaaaaagtt 


agggaaggaa 


acctttgttt 


tcttcaataa 


2551 


ttatagaaaa 


taatttcttt 


tattgattta 


gatattaaat 


aagcaaagat 


2601 


atgcatgctc 


attacgtgtc 


tataaataaa 


aacacgtttg 


tacatagcat 


zobl 


ctactataaa 


~ A— 4_ — 1_ J_ X_ A_ 

cgttcccttt. 


gcttccccga 


ttcttcgaaa 


cacttattga 


2701 


tatcttcaga 


cacaacaaat 


taattacaga 


gacagttaca 


gaggaaaaag 


2751 


atctatgacg 


gaaactggtg 


atgatcttgc 


tacggtgaag 


aagccaatcc 


2801 


catttctcgt 


tatcttcaaa 


gatttaaggt 


gtgtgtttat 


gtattcatga 


2851 


aatggtgatg 


aaatttttga 


aagaagtgat 


gcataacatt 


agtttattta 


2901 


tgtaaaattg 


cagacatgta 


ttcagtaggg 


acacaactgg 


gcgagagatt 


2951 


ctaggcatcg 


cgtttccagc 


agctttggct 


ttagctgctg 


atccaatcgc 


3001 


ttctctgatt 


gataccgctt 


ttgtcgggcg 


tttaggagcg 


gttcagctag 


3051 


cggcggttgg 


agtttccatt 


gccatattca 


atcaagcttc 


tagaattacg 


3101 


atattcccac 


ttgtgagcct 


cacaacttca 


tttgtggcag 


aggaagacac 


3151 


gatggagaag 


atgaaagaag 


aagcaaacaa 


agccaatctt 


gttcatgcag 


3201 


aaactatact 


tgttcaagat 


tctttggaaa 


agggcatttc 


ttcacctaca 


3251 


agtaacgata 


ccaaccagcc 


acagcaacct 


ccaggtaaat 


tccgcatatc 


3301 


tcactcgaca 


ttgataactt 


ttattaaagt 


ttcgattgtt 


tttttactgt 


O 1 C 1 


tggtttcttc 


tctcgatctc 


A- 4- 4- M i. j_ j_ , 

ttttgtttca 


atttgttgtt 


tttttggttg 




LdC caaac uc 


agctccggat 


acaaagt caa 


atagcggaaa 


caaatcgaat 


o^O J. 


aaaaaggaga 


agaggaccac 


tagaacagca 


fccaacagcta 


tgatcttggg 


3501 


gttaatcctt 


ggccttgtgc 


aagctatttt 


cttgattttc 


agttcaaagt 


3551 


tgcttctagg 


cgtcatggga 


gtgaaaccag 


taagttttca 


gaaatataca 


3601 


tattttgttg 


ggatctatag 


cataaaatgt 


tttgactaat 


ttgagttgaa 


3651 


tttggataac 


agaattcacc 


aatgttatca 


ccagcacaca 


agtacttgag 


3701 


catacgagct 


ttgggggctc 


ctgcattgct 


tctatctctt 


gctatgcaag 


3751 


g<2atctttcg 


tggattcaag 


gacaccaaaa 


ctcctctctt 


tgccactgat 


3801 


aattaagttg 


ttaacttaga 


tcatctttaa 


tgatcactct 


ccttacttct 
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3851 


tataatattt 


tgccttaatg 


cgtgaaacag 


tcgtagcaga 


tgttatcaac 


3901 


atagttctcg 


accccatctt 


catttttgtg 


cttcgtctag 


ggatcatcgg 


3951 


tgcagccatt 


gcccatgtca 


tttctcagta 


agagaaatca 


ctaaaaaaat 


4001 


tccacacatg 


caaaagtgat 


cattattgaa 


caaaatcgct 


aggcgcactc 


4051 


ttgtttttct 


acagctataa 


atagacttgt 


gaagtcataa 


cctcaaacaa 


4101 


aaacaaatga 


tttgtttgtg 


tacgtgaagg 


tacttcatga 


ctctaatatt 


4151 


gttcgtcttc 


ctcgcaaaga 


aagttaattt 


gattccacca 


aacttcgggg 


4201 


atttgcagtt 


tggaaggttc 


cttaaaaatg 


gtacgtatgg 


atgcatattt 


4251 


attaaaagtt 


gtggttcttg 


caataatatt 


tttttttaaa 


aacaagatcc 


4301 


gtcgtaggag 


ctaatgcaca 


gagtccaaaa 


ataaattaac 


aaaaaattta 


4351 


tctatataat 


aatagaattc 


aatcaaataa 


ggtctatatt 


taaaatattg 


4401 


aatattttga 


aatatatagt 


taagaaaatg 


agaaatgtgg 


atatatgtct 


4451 


aacaagtata 


gtattaaaaa 


tgaaagggct 


actattgctg 


gcgaggacca 


4501 


tagcagtgac 


gttttgtcag 


accttagcag 


cagcaatggc 


ggcgcggctg 


4551 


ggtacaacac 


caatggctgc 


ttttcagatt 


tgtttacaag 


tatggttaac 


4601 


ttcttctctt 


ctcaatgatg 


gtcttgccgt 


tgctggtcag 


gtaatcatgt 


4651 


tttctcgttg 


tattaattta 


tgtatagttt 


atatggttga 


tcaagttgta 


4701 


tgtagaaaat 


gatcattcaa 


tacgttgcag 


gcgattctgg 


cttgttcgtt 


4751 


tgctgagaag 


gactataaca 


aagtgactgc 


tgttgcatcc 


cgtgttctac 


4801 


aggttcggtc 


caaaaatcac 


attaccaaac 


ctttctttaa 


aaataaaata 


4851 


attgtgtaac 


taaaacagaa 


atgaatttga 


tacgcagatg 


ggttttgtgt 


4901 


taggacttgg 


actgtccgtt 


tttgttggac 


taggtctcta 


ctttggtgcc 


4951 


ggagttttct 


ccaaggaccc 


tgctgttatt 


cacctcatgg 


ccatcggaat 


5001 


accggtaact 


aataatcaaa 


taataattac 


tatagtataa 


aaatcatttt 


5051 


aaaagaattt 


tactaatgag 


aagaggttat 


atatatttat 


gcagtttata 


5101 


gcagcaacgc 


agccaataaa 


ctctctcgcc 


tttgtattgg 


atggagtcaa 


5151 


ttttggagca 


tctgattttg 


cttacactgc 


atactccatg 


gtatgcacac 
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5201 


tatatatact 


atgaaatgat 


taaaattcct 


tttttttttt 


ttgaaatgac 


5251 


ttaaactttg 


tctatctttt 


tttcttgtaa 


tccaattatg 


ataaatcagg 


5301 


tgggagtggc 


ggccataagc 


attgcagcag 


taatatatat 


ggcaaagacc 


5351 


aatggtttca 


taggaatatg 


gatagctctt 


acaatctata 


tggctctccg 


5401 


ggctattact 


ggaattgcca 


ggtatttaaa 


ttgggccttt 


actatagccc 


5451 


actatagtag 


aagcagtatt 


tgactgagtg 


tttgaattta 


tgcaggatgg 


5501 


cgacaggaac 


tggaccgtgg 


aggttcttgc 


gtggacgatc 


atcctcttca 


5551 


tcttcctagg 


acttagttta 


tttataacga 


gttgcatctc 


ttcttccttc 


5601 


ttcgtttttg 


tttatggttc 


ttgtgtttgt 


ttttcaacat 


tttgttcgag 


5651 


agaccgttat 


catattatca 


gtttcacata 


aataatgcat 


atttttaagt 


5701 


cattaaaata 


tggagccctc 


tgccctcact 


ggcttttc 
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frd3 cDNA. 


seq Length: 1868 March 29, 2001 


12:57 Type: N Check: 5408 


1 


AAATAATCCC CTCTAAACTC 


TCCTAGATAC 


TCACTCATCA 


CTACTCATCT 


51 


CAAGTTCACG TGACTACTTA 


TATAAGCGTT 


GACTACATAA 


AGAGACAGTT 


101 


ACAGAGGAAA AAGATCTATG acggaaactg gtgatgatct 




151 


aagaagccaa tcccatttct 


cgttatcttc 


aaagau u taa 


cracafccrfcafct 


201 


cagtagggac acaactgggc 


gagagattct 


aggcaccgcg 


tttccaacao 


251 


ctttggcttt agctgctgat 


ccaatcgctt 


c c c X- ga c c g a 


harport" t~ t~ 1~ 

ua^uy u i— \— i— 


301 


gtcgggcgtt taggagcggt 


tcagctagcg 


gcggttggag 


l~ ^» %m- V— C*. \~ *~ j 


351 


catattcaat caagcttcta gaattacgat 


attcccactt 


\A WVj CfcNj w w w V»« CL 


401 


caacttcatt tgtggcagag 


gaagacacga 


tggagaagat 


y c*ct«.y ciGiy cia 


451 


gcaaacaaag ccaatcttgt 


tcatgcagaa 


actatacttg 




501 


tttggaaaag ggcatttctt 


cacctacaag 


taacgatacc 


aauccty uv^au 


551 


agcaacctcc agctccggat 


acaaagtcaa 


atagcggaaa 


caaatcgaat 


601 


aaaaaggaga agaggaccat 


tagaacagca 


tcaacagcta 


tgatcttggg 


651 


gttaatcctt ggccttgtgc 


aagctatttt 


cttgattttc 


agttcaaagt 


701 


tgcttctagg cgtcatggga 


gtgaaaccaa 


attcaccaat 


gttatcacca 


751 


gcacacaagt acttgagcat 


acgagctttg ggggctcctg 


cat^tgcttct 


801 


atctcttgct atgcaaggca 


tctttcgtgg 


attcaaggac 


accaaaactc 


851 


ctctctttgc cactgtcgta gcagatgtta tcaacatagt tctcgacccc 


901 


atcttcattt ttgtgcttcg 


tctagggatc 


atcggtgcag 


ccattgccca 


951 


tgtcatttct cagtacttca 


tgactctaat 


attgttcgtc 


ttcctcgcaa 


1001 . 


agaaagttaa tttgattcca 


ccaaacttcg 


gggatttgca 


gtttggaagg 


1051 


ttccttaaaa atgggctact 


attgctggcg 


aggaccatag 


cagtgacgtt 


1101 


ttgtcagacc ttagcagcag 


caatggcggc 


gcggctgggt 


acaacaccaa 


1151 


tggctgcttt tcagatttgt 
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